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直 接 経 費 間 接 経 費 合 計
平 成 1 5 年 度 1 2 ，9 0 0 ，0 0 0 0 1 2 ，9 （泊 ，0 0 0
平 成 1 6 年 度 1 ，6 0 0 ，0 0 0 0 1，6 0 0 ，0 0 0
平 成 1 7 年 度 1 ，7 0 0 ，0 0 0 0 1，7 0 0 ，0 0 0
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Magnetic Stimulation at MaxiTnal Effort at a
Target Hand Moveq）ent On Treating Hemiplegia．


















facilitation of motor evoked potentials by
heteronymous muscle contractionin thelover






2）Shindo K，Sugiyama K，Lu Huabao，Nishijima
X，Kondo T，Izumi SI：Long－Terb effect of
LoYLFrequencyrepetitivetranscranialmagnetic
Stimulation over the unaffected posterior














Hemiplegia recovery and cortical
reorganization







Basic and clinical research on use－dependent
plastic changes of motor cortex．
Facilitation by rTMS（cortical and spinal）
Userdependent exaggeration of neuralinjury
（controversy）
Spinal reorganization
Drug effects onⅡ10tOr COrteX and cortical
plasticity
EEG D）Onitoring，EEG responses
Depression of excitability of the cortical
motor neuron，SEP or H－reflex by rTMS
Effects of rTWS on cerebral blood floY and
neural activities revealed by PET studies
Coupling of neuronal activity and blood flov
Treatment of Depression by rTMS，effects on
COgnitive function or perception
Braille readers
－11－
Treatment of Parkinson’s disease by rTMS
Treatn）ent Of SCD
Secondary reSpOnSe tO TMS
Technicalissue
J）eep Brain Stimulation














TYitchel11951：general tine course of
recovery，Synergia，prOXiDlal to distal
recovery，prOprioceptive facilitation，
facilitation by righting reflex（U／E
flexor exaggeratedin sidelyingon the
unaffected side），COntaCtual
facilitation．








due to en）boliclesion of the posterior






＝loss of memory of automatized
SequenCe Of D）OVement．hlpaired hand
Yriting by right hand＝ipsilateral





Lehmann et al1975：chronic hemiplegia
（0．2－5叩，medianl．9M），effeets of








Helniplegia recovery and cortical
reorganization







focal TWS．Other pathYayS muSt bypass
－12一
thelesion such as polysynapitic
corticoreticulospinal connections．
Palmer et al1992：Ipsilateral fast
corticospinal pathYayS do not account
for recoveryin stroke．Late response
toTWSof the unaffected hemispherein








lpsilateral cortical area activation
YaSmOreremarkableinheⅡliplegicsthan
normal．Handfieldin the contralateral
sensorimotor cortex extended to the
faceareainallpatientsYithcapsular
infarction．









in outputs from undamaged hemisphere．
Turton et al1996：Ipsilateral responses
fromtheundamagedhemisphereweremore
prevalentin the poorly recovered
patients；the underlyingmechanismTnay
not be beneficial for recovery．
Netz et al1997：Motor outputsin the
unaffected hemisphere are
significantly changed after stroke，
including theuntDaSking ofipsilateral
COrticospinal projections．HoYeVer，
these pathYyS Seem tO be oflittle
sigificanCe for recovery，aS the
existerlCe Of these responses vas not
corelated with clinialiⅡlprOVeD）ent．
Yerring et a11998：TBI case report，
internal capsule damage，1eft
hemiplegia resultingin miniDlal
dystonic posturing．fMRI did not
SuggeSted substantial reorganization
of theⅡ10tOr COrteX，altho11gh fNRI
shoYedasmall areaofactivationofthe




Orientationin the posterior capsular
limb and disrupted struCturein the
anteriorlimb on theinjured side．The
potential value of con）bining fNRI and
DTI together toinvestigate：meChanisms
of recovery and persistent deficitin
anindividual patient YaS emphaSized．





Warshall et a12000：8hemiplegics Yith
corticospinaltractlacunarinfarction．








recruitInen1．．Degree of recovery YaS
related to Yallerian degeneration at
the cerebral peduncle，nOt tO patternS
of cortical reorganization．No clear
relationship betYeen MEPlatency and
the degree ofⅥ）at the time Of test．




could detect difference betYeen
dominant／nondoDlinant UE of healthy
subjectsandlessaffectedUEofstroke
patients，but FはA could not．
Delvauxeta12003：NCAstroke，nOtlacunar，
FDI－NEP at dayl to360after stroke．
Responseatdayl，gOOdrecoveryofhand．
AnteroInedial shift of COG andincrease
of MEP amplitudes occured Yithin3mo
after stroke．
Werhahn et a12003：2－11．3years after
stroke，TMS over thelesioned
hemisphere（1．3rTWS，FDI area，100zns
after GO signal）delayed SRT，but not
over theintact helnisphere－〉
contribution of thelesioned motor




findingofincreased activation of the
Ml prior to therapy，1ikely due to the
increased synapticinputinto the Ml
thatisrequiredtoachievemovementin
a particular motor task，
longitudinally decreased．TMS motor





蝿tefisch et a12003：In the recovering
StrOke patients the balance of
excitatory andinhibitory activityis
Shifted tovards anincrease of
excitatory activityirl the neuronal
circuits（unaffected heⅡlisphere）．MT
did not change，ICI decreased．
FridDaneta12004：4strokepatients，2－11
years，pure mOtOr StrOke due to
CapSularlesion，SeVere at OnSet and
NRC（hand）3＋∩4＋attesting．TMS（120
bS after GO signal）atlesionedMl and
lesioned dorsal premotor cortex
delayed SRT．NEP，PMd stim〉MI stim．
Btltefischeta12005：fNRI，StrOkepatients
Yith good recovery，reCruitTnent Of
contralateral motor cortex Yithout
mirror moveEDent，adaptive tDeChaniszn
（inhibition counteractingincreased
excitability of the contralesional
motor cortex．





CMCT becazne norlmal but amplitude did
not．
■Nilgun et al1994：MEP did not have an
additiorlal valueirlPredicting
hemiplegia outcomes．
Nuellbacher et al1995（argued againt
Nilgunet a11994）：Completeparalysis
andappearanceofMEP一一〉goodrecovery
（TMS can stimulate descendingThOtOr
pathvay which cannot be accessedin
acute stage）．
Vangeta11999：MEPevokedonDay1－－〉good
recovery on Day14using Modified
Canadian Neurological Scale，Barthel
Index，Rankin scale．
Wartinez et al1999：MEP at onset－〉good
recovery6monthslater（Canadian
Neurological Scale）









Hendricks et a12002：SystetDatic revievof




Stern et al1970：Facilitation do not
Significantlyi皿prOVe mOtility and
Strengthdeficit；cererebralinfaction，
30days after onset，2months hospital
Stay，PNF＆Brunnstrom vs Control．
I）ickstein et al1986：No statistical
advantages could be attributed to any
















Response to EMG biofeedback training
U／EくL／E，nO relationship betYeen













Basmajian et a11987：U／E function，early

















Chantraine et al1999：くI month，5
Yeeks Tx．FES＋PT vs PT，pain，
subluxation，arm【nOtion（flexion
and abduction）imprOVed．



















naximal H reflex to W response
ratio no change，Vibratory




















not possible Yithout electric81
5timulation．
Yeingarden et al1998：chronic TBIand
CVA，FES for finger extensors，








score at8Y，but no difference at
32Y．Strathclyde．
Constraintinduced mcIVement teChniques









behaviors，peaked at2Yeeks after the
second baseline．
Yolf et a11989：〉l yr after onset，
hemiplegic TBI and CVA，miniDal to





Taub et al1993：〉1Y，MP extlOdeg，IP ext
20deg，Yristext20degpossible，right
handed right hemiplegia，Sling2Y vs
COntrOl，CIiEDprOVed EmorY teSt，Arm
Motor Activity Test Daintained at2Y．






ext20deg，and finger extlO deg
（active）．














Park et a12004：NIRS．single case of
hemiplegia．CIT decreased overall
OXyJlb concentration，andincreased
lateralityindex toYard the affected
heInisphere．
Basic and clinical research on use－dependent






during tetanic stimulation of sensory
cortex）in the ThOtOr COrteX may
COnStitute abasis for the retention of
motor skills．
De Xeyser et al1989：UpAregulation ofI）l
receptorin the hu皿an neOCOrteXin
response to a depletion of dopaD）ine，
CauSed by the destruCtion of the
dopamine－COntaining neuronal cell
bodiesin the midbrain＝evidence of a
Widespreadofdopaminergicinnervation
ofl．he human cerebral neocortex．
Nudo et a11990：Repetitive
microstimulation alters the cortical
representation of movementsin adults










SuppOrting hypothesis that there are
Circulations ofimpulses vhich
increase the excitability of selected
COrtical efferent zones to facilitate
the executiofl Of skilled novement．It
islikely that these circulations are
enhanced by theinduction of LTP
producedin the ElOtOr COrteX by







receptor detects coincidence of





loY一〉LTD）Control the direction of
Changein synaptic strength by
activating different subsets of
Signaling cascades；a balance betYeen
the activity of CaMKII（LTP）and
protein phosphatasel（PPl，LTD）
influences syrlaPtic strength by
COntrOlling the phosphorylation state
of some unidentified
phosphoprotein（S）．





to thelesion decreasedYhile proximal
n）OVeTnent repreSentationincreased．
Nudo et al1996b：squirrel monkey，
Retraining of skilled hand use
prevented disappearance of function
aroundinfarctlesion．UndaE）agedtnotor
COrteX play animportant rOleinmotor
recovery，reCOVery Of gross TnOtOr and
skill．
NudDeta11996C：Use－dependentalterations
Of movement represetationsirl primary
D）OtOr COrteX．distal forelin）b　21One Of
Ml，tVOdifferenttasks．Asma11－0bject
retrieval taskresultedinenlargeD）ent





COmbined movements are dependent on
frequency of use of the tnovement．
Retained for several days．
Hess et al1996：LTI）of horizontal





reversed by theta burst stimulation．
AielloGL，Bach－Y－Rita P1997：I）ecrease of
extrace11ular space－〉depolari2lation
－〉increase Na／K pumping rate toYard
membranestabilityindirectlypromoted
by chloride
Ziemann et a11998：MEP enhanceD）entinduced
byische。ic nerve block combined Yith
loYfrequencyrTMS（120％MT，0．1rlz）is








longrlasting effect than synaptic
transmission，may play a rolein mass
sustained function，and sustained
Widespread activity．Anoxia一〉
decreasein extracelular space volun）e
fraction－〉survival of partially
denervated rleurOnS during the
post－injury period of receptor
up－regulation－〉hyperexcitability．
Classen et a11998：Traininginduced rapid
and transient changes of TMS－eVOked




induced LTPin horizontal connections
ofratmotorcortexlayer VandII／ⅠⅠⅠ





Facilitation by rTNS（cortical and spinal）












Touge et a12001：95％resting Th，1Hz，
150－1500pulses－〉nochangeinHreflex，
















forearm reaching task and surface
density of dentritic process by motor




Kobayashi et a12004：rTMS ofMl（90％Th，1
Hz，10tnin）improvesipsilateral
Sequential simple finger moveIZ）entS
（execution time）in healthy subjects，
SpeCific for Ml，increasein
excitability of the unstimulated Ml．
B也tefisch et a12004：Healthy subjects，
thumbInOVement direction，enhancing













foreliInb representation area of the
SenSOrimotor cortex produced by
electric currentresultedinadramatic
exaggeration of the neuralinjury，




function appeartO be vulnerable to
prolonged forced overuse of the
impairedforelimbthroughoutthefirst
15days，but tissuelossYaS detectable
Only Yhen the animal vas forced to use
theitnpaired forelimbduring thefirst
7days afterinjury（rats）．




Risedal et al1999：Early（24hrs vs．7
days）training（1hr，5daysaYeek，e．g．
traversing a rotating pole）may
exacerbate brain datnage after focal
brainischemia（right WCAligated
distal to the striatal branch）．Lesion
area，early〉delayed，COntrOl；
perfomance on the rotating pole，
delayed〉early〉control．
Bland et a12000：The exclusive use of the
affected foreliⅡlbiDn）ediately after
focalische【nia has detriLnental effects
OnSenSOri【nOtOrfunctionthatcannotbe
attributed to hyperthermia or stress
（rats）．
Yangeta12003：Treadmill trainingYithin





Of thelateral corticospinal tracts
SeeEned to parallel that of fiberloss
Of ventral roots（L5）．Trans－Synaptic
effect of the degenerated upper motor
neuron YaS SuggeSted．
Qiu et a1199l：No significant difference
in morphometricalanterior horn cell
number betYeen the affected and
unaffected sidesin stroke．But






Significantly decreased compared with
those of the unaffected sidesin
patients and norml subjects．The MP
area of thelesional side and AJIC area
Of the clinically affected sideillthe
SeVere paralysis group significantly
decreasedin size，COmpared vith the
COrreSPOnding areasin the mild
paralysis group．
Terao et al1997：Upper motor neuronal
lesionsin stroke patients do not
induce anterograde transneuronal
degenerationin spinal anterior horn
cells．
Hara et a12000：Motor units may remain
D）Orphometrically unchangedin their
number but the functional motor units
numberirl the hemiplegic side might
decrease among stroke patients．
Yolpaw2001．RevieY．Activity dependent
Spinal cord plasticityin healthand
disease．Plasticityinducedby sensory
input and descendinginput．Plasticity
in multiple sites（spinal and
supraspinal）is necessary and
inevitable．
Drug effects on D）OtOr COrteX and cortical
plasticity




peak at2－5h；no changein motor
threshold and MEP size．








prolongation by gabapentin and
Carbamazeplne．








，〉　effects ofINB alone blocked；
rTWScontra or rTMSipsi alone－〉
ineffective．







decrease ofICI and the enhancement of
MEP．INB十rTMS＝rapid removal of
GABA－related corticalinhibition and
Changesin Na Ca channel－dependent
Symaptic efficacy．
Ziemann et a11998：Shortlatency MEP
facilitation（suprathreshold TMS
folloYed by subthrehold TMSl．1
－1．5／2．3－2．7／3．9－4．5msec）vas
depressed by GABAergic drugs
（lorazepaql－〉increase opening
frequency of GABA－aCtivated Clion
Channel；phenobarbital－〉pr。long
Opening time of GABA－aCtivated Clion
channel）．I YaVeS generationis
COntrOlled by GABA related neuronal
circuits．
Ziemannn et a1200l：Facilitation of
practice－dependentplasticityinhu皿an




Of GABA transaminase YaS SpeCulated．
EEG tDOnitoring，EEG responses
Cracco et al1989：Transcallosal response




evoked TCR Yith beloY n）OtOr threshold．






the opposite hemisphere Yithin20zns．
Tiitinenetal1999：Coilclickspositively












Paus et a12001：60channel EEG，healthy
subjects，brief period synchrohized










SchiirDlann et a12001：P25Component of SEP
YaS enhancedby concurrentllO％ThTNS
（not by TWSlO ms after Yrist
stimulation）．
Kanno et a12001：Involuntary movement of
thetrunkandloYerlimbsafteraspinal
cordinjury at thoracic andlumbar












Nikulin et a12003：Yhen TNS vas applied
just before the onset of the visulally
trigered thuEnb abduction n）OVelnent，
NlOO response to120％Th TMS YaS
markedly attenuated，although MEP
beca江Ielarger．NlOO represents




left Ml，right Vl，and each side of
dorsolateral prefrontal cortex，uSing
17F－fluoromethan PET．
Komssi et a12004：EEG response to60％to





Depression of excitability of the cortical
bOtOr neurOn，SEP or HAreflex by rTMS
Ridding et a11995＊：Vriter’s cramp，
decrease of cortico－COrtical
inhibition．
Filipovic et al1997＊：Writer’s cramp，
Shortening of silent period
task－SpeCifically．
Mavroudaks et al1997＊：Vriter’s craElp，
decreasein prolongation of SP by
increasein stimulusintensity．
Nielsen＆Sinkjaer1997：25Hz，70％output，
16　stiEELuli at the mid－htoraciclevel
（T8）or at thelumbarlevel（L3）
decreased soleus HAreflex（61．2＋／－





a feY minutes after the cessation of













Siebner et a11999：Vriter’s cramp，10
trainsoflHz suprathreshold（5％above
the resting threshold）8－figure coil
FDI）l min（600pulses）．Abnom）al
rTMS－aSSOCiated facilitation of the
COrticomotor output to the affected
hand．
Siebner et a11999：Vriter’s cramp．rTMS
Vith O．9ThlHz30min（1800pulses）




Siebner et a11999：Yriter’s cratDp．rTMS






COmpared vith sham stim．No changein
threshold but decreasein slope of the
Stim－reSpOnSe CurVe．
Tergauetal1999：rTMS（0．33Hz，rOundcoil
at the vetex，2trains of500pulses，
5consecutive days）reduced number
and／or severity of seizures．
Nor【nalised toindividual mean seizures
per Yeek over the4Yeeks before rTMS，
theEDeanreductionduring4Yeeksafter
rTMS YaS38．6％（SD，36．6％）．After6－8
Yeeks，the seizures again reached
baselinelevel．
”uellbacher et a12000：7healthy subjets．
115％r肌、，1Hz，15min（900pulses），
OptimalsiteforFPB，figure8coil．rWT
increasedin FPB，FDI and ApM
immediately after rTMS，but did notin
Biceps．No differencein rMT betYeen
preand30min after rTNS．No effect on
pinch force and acceleration．
Rossi et a12000：10％above threshold，lrlz
rTMS（15min）onleft Ml area using
figure8Coil produced a significant
amplitude decrement of the negative
Slope of the BereitShaftspotential；
there YaS also a shortening of the BP









Stimuli Yere given during active
COntraCtion of the target EDuSCle．No
effect on HTeflex amplitudes．
Enomoto et a12001：1Hz，200pulses，1．1
X aCtive motor threshold for APB，at




amplitudes（aboutlOO min after the
rTMS），but not N200nSet tO N20peak
amplitude．Thesupressionoccursinthe
SenSOry COrteX．
Gerschlager et a12001：normal volunteers．
1Hz，90％of active threshold，300
pulses x5，0Verleft nOtOr hand area．
1eft dorsolateral prenotor cortex（25
mm anterior），1eft dorsolateral
prefrontal cortex（50mmanterior），Or
leftlateral anterior prietal cortex
（25nm posterior）－〉Left premotor




Matsunaga et a12002：Subdural elctrode
StiEnulation，pairedpulse，lSIIA6nlSeC，
test stiIZl OVer FDI Ml area，

























rTMS durng vrist extension enhances
FCR－ICI，and depl・eSSeS ECR－ICI．
Muraseet a12005：Effects ofrT減S（0．2Hz，
85％rNT over Ml or Pre”otor，aTM over
SNA，250stimuli）on Yriter’s cranp．
rTMS over PMC（not Ml）improved
handYriting and prolonged Silent
Period．
Effects of rTWS on cerebral blood floY and











negative coYariation betYeen regional
CBF and nuJnber of trains．
Siebner et a12000：5Hz subthreshold1800
pulses，leftMlhand（ExtInd）area－〉
Increasein regional cerebral







Nl hand）increased BOLI）signal at the




Decreasein right Ml／Sl by supra and
subthresholdstim．Supra－〉reafferent
processing of TMS－induced hand
movements．Subr〉　modulation of
corticocortical connectiom
Coupling of neuronal activity and blood floY
Mathiesen et al1998：rat，Cerebellu皿，
1aser Doppler floYtDetry，Single unit
activity，long－1asting coq）plex spikes
by stimulation fo monosynaptic
climbing fiber systeEn，Small
monosynaptic EPSP and disynapticIPSP
bystimulationofparallelfibersyste皿．
CBFincreases evoked by parallel or
cliD）bing fiberstiⅡlulationwerehighly
correlated to the suJn Of neural
activities（negativity of field
potentials x stim frequency），i．e．，
Synaptic excitation．AMPA receptor
blockade attenuated CBFincreases and
FPamplitudes．NetactivityofPurkinje
cells（outputs）is unimportant for the
vascular response．
姐athiesen et a12001：temporal coupling
betYeen neurOnal activity and
Cerebellar blood floYin the
monosynaptic，eXitatory
ー21－
Climbing－fiber system．In the mixed
nono－and disynatic parallel fiber
SySte皿，teElpOral couplingvasobserved
atloY（2－15Hz）stimfrequencies（run











FP and CBF．Topical AMPA receptor
blockage attenuated CBF and FP
proportionally．
Logothetiseta12001：monkeyvisualcortex．
Thelargest magnitude changes Yere
Observedin FPs，Yhich Yere the only
Signal that significantly correlated
Yith the BOLD response．BOLI）contrast
DeChanism reflects theinput and
intracortical processing of a glVen




not efferent function．CBF vs FP su皿，
sigtnoidcurve（thresholdandplateau），
glucose metabilism D）OSt prOminent at





Treatment of Depression by rTMS，effects on
COgnitive function or perception
























rCBF，Yhilel Hz rTMS decreased rCBFin
lOpatientsvithmajordepression．Each
patient Yhoimproved vithl rZz rTMS
tended to YOrSen Yith20Hz rTMS．
Boroojerdi et a12000：1Hz，phosphene
thresholdintensity，900pulses（15
D）in）rTMS over visual cortexincreased










Stimulation over theleft PFC during
meJnOry and analoglC COnditions一一〉
Shorteningofresponse tiD）ebyleftPFC
rTMS only for analogy conditions．
Hilgetageta12001：1Hz10min（600pulses），






ms after visual stim R〉P6，150ms










Ofleft USNimmediately after and15
days after rTMS．
Braille readers
Pascual－Leone et a11995：reading hand FDI
map after the working shift〉in the





primaryand secondary Visual cortex by






















Treatment of Parkinson’s disease by rTMS
PasucualrLeone et al1994：Focal

















the cessation of rTMS．1asting3
months．
Nally＆Stone1999：Dose－dependent cffect
of rTMSin PD．0．34Tesla once a day，








intervallO sec，Ml hand area（FJ）I），
decreased the global motorUPDRS score
l hour after rTNS．Optimal site of
stimulation for the FDI of the severer
side of syTnPtOD）S．
Treatment of SCD
ShiDlizu et a11999：4fazz）ilial SCD，10
pulses x3parts，eVeryday，3Yeeks，
improveDent Ofbodybalanceandtandem
gait，increasein blood floY Of
cerebe11utB，putamenand pons．




Secondary response to TMS
Boniface et a11991＊：Secondary peak at
56－90msvithdurationof20．9＋／－12．0
（FDI）．UnknoⅥ10rigin．
Mills et a11991：Interval betYeen pritDary
peak－SeCOndarypeak，MS，Ⅰ棚SN〉normal．
Spike－StiEDinterval，SP〉PP．L〉Origin
of the SP＝1）longloop reflex，2）
collateral activation of gamma－NN and
subsequent motor neurOn firing from
muSCleafferentinputs，3）risingphase











Boniface et al1994：FI）I PP20r31tDS，SP
64－100ms．Subthreshold TMS for PP




Pascua1－Leone et al1994：Later responses
（50－130ⅡlSeC）Yereinduced by rTMS of
l Hz，〉150％threshold．NEP Yere
enhanced by〉3Hz suprathreshold rTMS，
especia11y Yhen stiD）OVerlappedlater
responseinduced by a previous stitn．
Technicalissue
Yassermann et al1996：4healthy subjects．
TMSover400sites．AJnplitude－Weighted
CenterOfgraviy．Magnetic stimulation
line coincided Yith anteriorlip of
central sulcus（several mm anterior of




Ruohonen et a12000：cDil desigTl for real
and sham TuS．
WasserEnarln2002：VariationinMEP threshold
and ratio of the conditioned to the






session to session variability（CV）
0．058＋／－0．036（resting），0．11＋／－
0．05（active），COnd／uncond MEP CV YaS
higb forISI3－4ms，lov forISIl0－15
Pavazzani et a12002：frequency－related
effectsin the optiDlization of coils．
Deep Brain Stimulation






and enhanced amplitudes of CNV
（contingent negative variation）in PD
patients．
Cognitive functionin Parkinson’s disease
Fron）Gershlagor et al1999：Decreasein





dorsolateral prefrontal cortex p
dosoralatel head of the caudate一一








intention or action myoclonus as a







no spikes）is not associated Yith
suprasplnal or segmental suppression
of anterior horn cells．








Yolf et a12000：Monkey F5are neurons
responding to external andinternal
CueS：may prOVide soIne Of the basis for
understanding of the capacity for the
formation ofiⅡlplicit－prOCedural
memOry．
Nishitani et a12000：BrodTnann　44is an




Rizzolatti et a12004：Annu Rev Neurosci．
Cortical mirror neuron circuits　＝
ventral premotor cortex（area44；
monkey F4）and rostral part of the
inferior parietallobule．Pars
OperCularis ofInferior Frontal Gyrus






activities Yere COrrelated Yith
decision processin saccade task，
having higher predictive poYer during
being presented Yith higher coherence
motion signal．
Courtney et a11998，NI11：Healthy huEDanS．
Superior frontal sulcus（superior and
posterior to BA46）”SuStained
activityin spatial YOrking metDOry
delay；1eftinferior frontal region”
face working memory delay．
OYeneta11998，Cambridge＆McGill：Humans．
fMRI．Visual spatial and visual
nonspatial YOrking【nemOry taSks









simpler／znore complex aspeCtS Of WM．
I）orsolateral PFCinjuryiTnpaired
spatial Y”（both sih）ple and complex），
Yhile doromedial PFCinjury did not
iD）Paired VN．Areal dissociation based
On doⅡlain rather than on processing
demand．
Kim＆Shadlen1999，VashingtonUniv：Wonkey，
88neuronsinthe frontal eye fieldand




















San－Qiang et a11995：All of4medial
premotor areas（Sl仏，Caud81cingulate
DOtOr area On the dorsal and ventral
bank．and rostral cingulate area
project onto both cervical and
lumbosacral segment．Topographical
representation existsin SNA，CMAd and
CWAv；arm vs．leg，upper CerVical vs．
loYer CerVical．Nacaque EDOnkey．
Reciprocalinhibition
Crone et a11987：So卜Hinhibition by
peroneal nerve stiEn YaS greater than




inhibition andincrease of thelate
facilitation part of the H－reflex
recovery curYeYere Observedin stroke
patients and correlatedwith degree of
spasticity．
Okuma et a11996：Correlation betweenIa
inhibition and hebiplegia．Ia








no correlation vith clinical deficit．
Pain pathvays
Kakigi et a12003：sharp pain－A delta，
burning pain”C．CV of spinothalamic
tract，1－4m／S（C）；10－15（A delta）；
50－70（A beta）．Second pain：





Bhatia et al1993：description of18cases
Yith the causalgia－dystonia syndrome．
fixed dystonic posture（not mobile
spasm）．coEnbOn Origin，but not
Simultaneous appearance．






Of precentral cortical　area Of tYO
Patients（leftparietalinfarct，right
DleSenCephalicinfarct）
Koyama et al1993：Thalamic neural
heyperactivity following transection





SenSOry thalamus and sensory cortical





electrode，increase of rCBFin the




in the site under the electrode）．
Effective for4patients．
Flor et a12001：SellSOry discrimination
training（elestin）Ofthestump）reduces




10times YithlO sinterval，Ml hand
area．decrease of CRPS typel pain30




Hollermarl et al1998：Neuronal activities
in the anterior striatuDl Vere
influencedbyexpectationordetection







depressive symptotns of schizophrenia．
（1998prelitDinary study suggested
beneficial effects mainlyin major




















min on dayl L〉4），double－blind












Positiveand Negative SynptoD）S Scale
and theBriefPsychiatricRating Scale
improved Yith no changein the





















cell．helper T cell，and flare skin
responsesveredecreasebyresectionof
thelanguage－dominant heznisphere，and









and duration of tDCS
BaudeYig et a12001：fMRI，right finger
tapping，left MI cathodal stiDl（5min，
lmA）一一〉decreaseofactivatedpixels，
Supplementary motor area〉Ml hand，





possible sites of action，rOle of
neurophamacology
Nitsche，et a12003：safetyli【nit，l mA，5










after－effect duration．no effects on
luJninance－Change－detection task．
Antal，eta12004：tDCSOz－Cz，1mA，10min．












inhibition（right Ml toleft Ml）
－27－
duration shortened by cathodal stim，










byl Hz rTMS，homeostatic plasticity










curve slopeincrease correlated Yith
JTTin）PrOVement，Intracortical
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